Abstract. The Lagerstrom equation is a one-dimensional model of the equations of viscous flow at low Reynolds numbers. It is shown how a uniformly valid asymptotic solution to the Lagerstrom equation can be obtained by an iteration procedure applied directly to an equivalent integral equation, and without "recourse to inner and outer expansions.
1. Introduction. We shall be concerned in this paper with finding an asymptotic approximation as e 0 to the solution u(r, e) of the equation (1.1) u" + k-u' + euu'= O, < r < , 0 < e =< e0, k a positive integer, subject to the boundary conditions (1.2a, b) u(1, e) 0, u(o, e) 1.
The system 1.1)-(1.2), henceforth referred to as Problem A, has been proposed by Lagerstrom (Lagerstrom [5] , Cole 3] , Bush [2] , Hsiao 4] ) have used Problem A to illustrate the construction of inner and outer expansions for small e, and the application of matching methods.
Lagerstrom I5] and Cole [3] have suggested that a uniformly valid first approximation as e --, 0 to the solution of Problem A is the solution U(r, e) of the equation (.3) u" + (/r)U' + u' O, < r < oo, with the boundary conditions (1.4) U(1, e) 0, U(oo, e) 1. Because of its physical interpretation, the case k is of particular interest.
This case has been studied exhaustively by Hsiao [4] , who has proved the existence of two asymptotic expansions of Poincar6 type, which are the inner and outer expansions of the solution u(r, e). The methods adopted in this paper make no use of inner and outer expansions, or of matching principles. Our aim is to go directly to the "composite" expansion in the form (1.5 Next, it follows from the triangle inequality that 2 "-< -1-2 1-2 by (4.10). Hence Substituting (4.14) into (2.9) and (2.16) we achieve asymptotic expansions for u(r, e) and u'(r, e). In particular we have the following. + e A(s,r,e)ds.
The question of whether this method is applicable to more general problems is under investigation.
